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ABSTRACT 

Through the demanding of automation and miniaturization in many applications, it can be seen that the 
need of advanced passive or active actuation devices will be increased tremendously. On the other hand, 
the traditional used rotary electromechanical motor has been developed though the passed century and 
almost stretched to its functional limit. This motor can hardly meet the exigent requirements such as high 
torque density, low speed, no magnetic interference, miniaturization, simplification (no mechanical 
coupling), and so forth. Thus, alternative actuation devices have been developed with different operation 
principles such as piezoelectric motors, shape memory actuators, and artificial muscles or with different 
operation styles such as linear motors, planar motors, and hybrid motors to provide unachievable functions 
by the traditional electromagnetic motors. This paper reviews a variety of advanced actuation devices and 
their potential applications and challenges for  the coming era. 
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